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Description 

[0001 1 The field of the present invention relates gen- 
erally to medical dispensing devices and, more particu- 
larly, to an Injector pen that permits selectively 
measured doses to be dispensed. 
[0002] Patients suffering from diseases such as diabe- 
tes must inject themselves several times each day with 
an insulin solution. Since the volume of insulin solution 
to be injected varies from injection to Injection, it is nec- 
essary for such patients to be able to measure a precise 
volume of insulin. Diabetics have conventionally used a 
typical syringe for injection of insulin. However, it is diffi- 
cult to control the operation of the syringe as well as the 
quantity of drug injected. 

[0003] In order to permit a diabetic to measure and 
administer a more accurate and controlled dosage, 
irijector pens have been developed, which enable a par- 
ticular dosage to be accurately and conveniently meas- 
ured. Generally, these pens are threaded into a 
cartridge having a particular quantity of liquid medica- 
tion sealed therein. The cartridge includes a plunger 
and a mechanism for advancing the plunger in the car- 
tridge in such a manner to dispense the medication. 
[0004] One such pen that has functioned very ade- 
quately Is the OptiPen®, which is manufactured by Dis- 
etronic AG, of Burgdorf, Switzerland, and which Is 
commercially available through Hoechst of Frankfurt. 
Germany To use this pen, a new insulin cartridge is 
threaded onto the injector housing. The dosage knob is 
then turned, which sequentially increases the number 
appearing on the dose display Each number on the dis- 
play represents a predetermined dosage volume, and 
each tum of the dosage knob causes an audible "click" 
sound to be heard. Each tum of the dosage knob 
causes a threaded rod to wove fonward in the cartridge. 
Once the desired dosage is obtained, the needle 
attached to the end of the cartridge is injected into the 
skin, and the dosage knob is pressed in slowly until the 
desired dosage of insulin has been injected. 
[0005] Another dispensing assembly is disclosed in 
U.S. Patent No. 4.936.833, issued to Sams. This dis- 
penser includes a disengageable drive mechanism, 
such as a pair of jaws, that is controlled by a rotatable 
section of the housing that houses the engagement 
mechanism. This "sleeve", when rotated, disengages 
the pair of jaws from the plunger to permit the plunger to 
be moved in its "zero" position. The plunger is then set 
to the desired dosage, causing a push button to become 
extended. The drive mechanism is then re-engaged 
with the plunger, and the push button is depressed to 
administer the dose of insulin. 
[0006] In addition to delivering insulin, mechanical 
irijectors are useful for the delivery of human growth 
hormone which, like insulin, must be. administered peri- 
odically A problem with the OptiPen described above is 
that it does not permit a user to correct the error of inad- 
vertently dialing up too great an amount of medication to 



be dispensed. Any resetting of the dosage of this pen 
would require that the cartridge be removed from the 
injector, which not only necessitates considerable effort, 
but more importantly generally results in inaccurate 

s dosing, especially if a significant dosage has been ini- 
tially overdialed. As a result, if too great a dosage is 
dialed up. it is generally necessary to discharge the 
entire dose and start over. This is quite problematic in 
tiie delivery of growth hormone, since growth hormone 

10 is tremendously expensive. Accordingly it is desirable 
to provide a dispensing device that permits a user to 
accurately and conveniently conrect an overdial situa- 
tion. 

[0007] A further problem with tiie Optipen described 

15 above is that tiie dose display mechanism (which con- 
sists of the numbers 0. 4. 8 and 12; 1 . 5. 9 and 13; 2. 6, 
10 and 14; and 3. 7. 1 1 and 15. spaced at equal inter- 
vals around the outside of tiie pen and a dosage stripe 
on the dosage knob) is cumbersome and hard to read. 

20 Aocorcfingly it is desirable to provide a dispensing 
device tiiat is more easy for tiie patient to use and read 
when setting a dose to be administered. 
[0008] A device having features in common with ttie 
present device see preamk)le of Claim 1 is disclosed in 

25 EP-A-338806 

[0009] The present invention overcomes the problems 
of the prior art by providing a medication dispensing 
device having a clutch mechanism that is selectively 
disengageable witti tiie plunger rod in order to pennit. in 

30 the event of an overdial situation, the dosage knob to be 
turned in a counterclockwise direction wittiout removing 
tiie medication cartridge from tiie injector assembly, 
thereby causing tiie plunger rod to be dialed back 
toward tiie injector assembly in increments that may be 

35 accurately measured by an easy to read visual dosage 
indicator. 

[0010] Generally the present invention provides, in 
one form tiiereof, an injector device and a cartridge 
asserrlbly having a quantity of liqukl medication sealed 

40 ttierein, threaded to ttie injector. The injector device 
comprises a plunger in the form of a tiireaded rod and a 
dosage knob coupled to tiie rod for advancing the rod a 
set axial distance within ttie cartridge upon rotation of 
tiie knob. Rotation of tiie dosage knob actuates a visual 

45 counter for indicating to the user the number of incre- 
mental turns of the knob. The injector includes a clutch 
mechanism ttiat is engaged upon attaching tiie car- 
tridge to ttie injector. This clutch mechanism prevents 
counterclockwise rotation of the dosage knob. A disen- 

50 gagement mechanism is provided for selectively disen- 
gaging the clutch while the cartridge remains attached 
to tiie injector. Once disengaged, tiie dosage knob and 
tiireaded rod may be rotated in a counterclockwise 
direction to correct an inadvertent dosage overdial situ- 

55 ation. Rotation of the dosage knob in tiie counterclock- 
wise direction actuates the visual dosage indicator in 
SLK::h a manner to cause tiie visual counter to deaement 
tiie dosage setting. 



2 



3 



EP 0 615 762 B1 



4 



[0011] More specrfically. the present invention pro- 
vides, in one form thereof, a clutch niechanism in the 
form of a ratchet device comprising an axlally movable 
locking seat disposed within a stationary piece and a 
movable piece! The seat is locked against rotation and 5 
has a plurality of pawls that are forced into engagement 
with the inclined teeth of the movable piece, which is 
biased in position by a spring. The pawls permit rotation 
of the teeth In a first direction, but not in a second direc- 
tion. The movable piece includes a grooved portion w 
therein forming a lip at the end of the movable piece 
opposite the teeth. The clutch disengaging mechanism 
includes a pin that rests within the groove. Upon 
depressing the disengaging mechanism, the pin is 
forced away from the locking seat and engages the lip to 15 
cause the movable piece to overcome the bias of a 
spring and move away from the seat Therefore, the 
teeth of the movable piece are moved out of engage- 
ment with the pawls of the seat to permit rotation of the 
dosage knob in either a clockwise or counterclockwise 20 
direction. 

[0012] An advantage of the injector device of the 
present invention is that the dosage setting knob can be 
dialed back while the cartridge is attached to the injector 
to provide an accurate correction of an overdial situa- 2S 
tion. 

[001 3] Another advantage of the injector device of the 
present invention is that the clutch disengaging mecha- 
nism must be positively engaged by the user while the 
dosage knob is being dialed bacK thereby preventing so 
an inadvertent dialing back of the knob. 
[0014] Yet another advantage of the injector device of 
the present invention is that an LCD display provides an 
easy to read visual dosage indicator whk;h decrements 
during the dialing back of the dosage to permit the user 35 
to accuratdy reset the desired dosage. 
[001 5] Another advantage of the injector device of the 
present Invention is that the device eliminates the need 
to dispense an overdialed dose as waste and then set 
the corect dose. ^ 
[0016] The present invention, in one form thereof, 
comprises a medication dispensing device having a car- 
tridge and an injector attached to the cartridge. The car- 
tridge is designed to contain and seal an injectable 
product therein and includes a plunger. The injector 4S 
comprises a housing and a drive mechanism disposed 
in the housing. The drive mechanism comprises a dos- 
age sleeve having a knob at the proximal end thereof 
and a rod coupled to the sleeve such that upon rotation 
of the knob, the rod is axlally advanceable into the car- so 
tridge. Once into the cartridge the rod engages and axl- 
ally advances the plunger within the cartridge. A clutch 
mechanism is disposed in the housing and comprises a 
rotatable piece that is secured to the dosage sleeve for 
rotation therewith and a seat housed in a stationary ss 
piece in engagement with the rotatable piece. The seat 
is configured to restrict rotation of the rotatable piece, 
and hence the dosage knob, to a first direction only A 



disengaging mechanism is provided for selectively dis- 
engaging the seat from the rotatable piece, thereby per- 
mitting rotation of the dosage sleeve in a second and 
opposite direction while the cartridge Is attached to the 
injector. 

[001 7] The method of using the medication dispensing 
device includes the step of attaching a cartridge con- 
taining an injectable product therein to an injector hav- 
ing a dosage knob and an axially advanceable rod. The 
krK)b Is rotated in a first direction only to cause the rod 
to axially advance into the cartridge. A clutch deactuat- 
ing mechanism is then engaged, and thereafter the dos- 
age knob is rotated in a second and opposite direction 
until the rod has been axially retracted within the car- 
tridge a sufficient distance to obtain a desired dosage to 
be injected. Then, the clutch deactuating mechanism is 
released. 

Rg. 1 is a perspective view of an exenplary embod- 
iment of a medication dispensing pen in accord- 
ance with the principles of the present invention; 
Fig. 2 is an exploded view of the pen of Rg. 1 ; 
Rg. 3 is an enlarged sectional view of the injector of 
the pen of Rg. 1 . wherein the dosage knob is in its 
unlocked position; 

Rg. 4 is a view of Rg. 3, showing the dosage knob 
in its locked position; 

Rg. 5 is an enlarged elevational view of the injector 
of Rg. 1, particularly showing a portion of the injec- 
tor in section; 

Rg. 6 is an enlarged sectional view of the stationary 
piece of the clutch mechanism, as shown in Rg. 5. 
taken along line 6-6 in Rg. 5; 
Rg. 7 is an enlarged view, in partial cross-section, 
of the ratchet engagement between the stationary 
and movable piece of the dutch mechanism, as 
shown in Rg. 3, taken along line 7-7 in Rg. 3; 
Rg. 8 is an enlarged, fragmentary elevational view 
of the pen of Fig. 1 , particularly showing a portion of 
the LCD device In section and further showing a 
portion of the cartridge in section; 
Rg. 9 is a view of Rg. 8, particulariy showing most 
of the injector in section, and further showing the 
dosage knob being rotated in the counterckx^kwise 
direction upon disengagement of the clutch; 
Rgs. 10-14 are each enlarged, fragmentary, sec- 
tional views of the LCD device of the pen of Rg. 1 , 
particulariy showing the different cam positions as a 
result of rotation of the dosage knob; 
Rg. 15 is an enlarged view, in partial section, of the 
engagement of the movable member of the clutch 
mechanism with the inner injector housing of Fig. 3. 
taken along line 15-15 in Fig. 3; 
Rg. 16 is an enlarged sectional view of the injector 
of Fig. 4, taken along line 16-16 in Rg. 4; and 
Rg. 17 is an enlarged sectional view of the injector 
of Rg. 3, taken along line 17-17 in Rg. 3. 
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[0018] In an exemplary embodiment of the invention 
as shown in the drawings, and in particular by referring 
to Rgs. 1 and 2» there is shown a medication dispensing 
device 20 in the form of a pen. Pen 20 comprises an 
Injector device 22 and a cartridge assembly 24 that is s 
threaded onto injector 22. Cartridge assembly 24 com- 
prises an outer barrel or sleeve 26 and an inner car- 
tridge 23 teiescopingly received within barrel 26. Barrel 
26 is preferably made of polymethylpentene. which Is 
commercially available from MHsui Plastics under the w 
trade name "TPX". Barrel 26 comprises a generally 
cylindrical portion 30, a reduced diameter threaded por- 
tion 32 at the proximal end of cylindrical portion 30, and 
a small cylindrical sleeve portion 34. Cartridge 28 is 
preferably made of a glass material and is designed to is 
contain the drug to be injected. Cartridge 28 comprises 
a tubular portion 36, a neck 38, and a lip 40 having a cir- 
cumferential radius greater than neck 38, as best shown 
in Fig. 14. In one application of the cartridge, freeze- 
dried human growth homione is placed in tubular per- 20 
tion 36. To preserve the efficacy of the drug, cartridge 
28 must be hermetically sealed. 
[0019] Enclosure cap 42. preferably made of the same 
nnaterlal as barrel 26. is designed to fit over cartridge 28 
and to provide the appropriate sealing of the contents In 2s 
cartridge 28. As best shown in Figs. 2 and 14, cap 42 
comprises an enlarged cylindrical portion 44, a reduced 
diameter portion 46, and a threaded end portion 48. A 
rubber disc-shaped seal is located within threaded por- 
tion 48 and comprises an upper seal portion 50, prefer- so 
ably made of polyisopropylene, and a lower seal portion 
52. preferat)ly made of a butyl rubber compound. Cap 
42 is secured over the proximal end of cartridge 28 by 
an interference fit. Cap 42 includes small flexible pawls 
54 (Fig. 1 4) which deform about neck 38 of cartrkige 28 95 
and prevent removal of cap 42. As cap 42 is closed 
about the opening in cartrkige 28, seals 50 and 52 seal 
the proximal end of cartridge 28. A rubber plunger 56 Is 
provkJed to seal the opposite end of cartridge 28. 
[0020] As shown in Fig. 1 , a needle assembly 58 is 40 
provided and includes an internally threaded base 60 
that is threaded onto cap 42. and a needle proper 62. 
Also provkie is a needle cover 64 and a protective cap 
66. 

[0021 ] Referring now to Rgs. 3 and 4. there is shown 45 
injector 22 in greater detail. Generally, injector 22 com- 
prises an outer plastic housing 68 which houses the 
working components of the injector, and a dosage 
mechanism including a liquid crystal display (LCD) 
assembly 70. so 
[0022] In order to advance plunger 56 within cartrkige 
28, a metal rod 72 is provkJed within injector 22 and Is 
axially movable therein. Rod 72 is threaded throughout 
the length thereof, as indicated at 74. Rod 72 also 
Includes flats 76 on the surface thereof. Rod 72 is ss 
housed within a driving sleeve 78 comprising an inter- 
nally threaded distal end 80 which engages threads 74 
of rod 72. an enlarged diameter portion 73 including rft)s 



75 formed thereon, a reduced diameter portion 77 hav- 
ing ribs 79 formed thereon, and an externally threaded 
proximal end 82. As shown in Fig. 15, ribs 75 engage 
corresponding grooves 69 in internal boss 71 of housing 
68. As enlarged diameter portion 73 is rotated with 
respect to internal housing boss 71, the plurality of ribs 
75 periodically engage respective grooves 69, resulting 
In a slight resistance to further movement, which alerts 
the user that an incremental dosage has been dialed up 
or back. Driving sleeve 78 cooperates with an outer 
sleeve 81. The combination of sleeves 78 and 81 may 
collectively be referred to as a dosage sleeve. Outer 
sleeve 81 comprises a tubular portion 83 having ribs 85 
extending along the axial length thereof, a reduced 
diameter surface 87 defining a groove 96 therein, and 
an enlarged knob portion 88 having ribs 90 thereon. An 
end cap 89 is ultrasonically welded to knob 88, and a 
collar 86 is encompassed therein. A spring 92 between 
end cap 89 and collar 86 permits a slight resiliency of 
knob 88 while the knob is in its locked position, shown in 
Rg. 4. Collar 86 includes a threaded portion 91 that 
engages threads 82 of driving sleeve 78. 
[0023] LCD assembly 70 is secured to the top of hous- 
ing 68 by a snap fit As shown in Rg. 2. assenrisly 70 
comprises a pair of front tangs 98 which engage 
grooves (not shown) in housing 68 to form an interfer- 
ence fit Similarly, as shown in Figs. 3-4, a groove 103 in 
assembly 70 receives a central tang 101, and a rear 
tang 102 engages an upwardly extendng ear 104, each 
being a snap fit. Although it Is possible that a8senrt)ly 70 
could be removable from housing 68. it is preferable that 
the snap fit be a permanent connection. Although a 
snap fit arrangement is preferred, assembly 70 may be 
secured to housing 68 in any suitable manner, such as 
by ultrasonic weteling. 

[0024] Refenring to Rgs. 3, 4, and 17, LCD assembly 
70 generally comprises a housing 106, a display win- 
dow 108, a plastic circuit housing 110 that houses an 
integrated circuit board 1 12. a battery 1 14. and a plural- 
ity of contacts 1 16. 118. 120 for actuating the IC circuit 
in such a manner to alter the display shown in window 
108. Each contact is associated with a small plastic rod 
and strip assembly 122. 124. 126, respectively, via a 
flexible strip 125 (Fig. 17). Each rod/strip assembly is 
biased downwardly by a pair of springs 123 (Rg. 1 7) so 
that in their biased positions, rod/strip assennblies 122, 
124, 126 do not engage contacts 1 16. 1 18. 120. 
[0025] Refemng again to Figs. 3 and 4. a small annu- 
lar ring 128 is secured to housing 68 and includes a but- 
ton 130 integral therewith for permitting ring 128 to be 
moved radially upwardly However, ring 128 is secured 
to housing 68 in such a manner that prevents rotational 
or axial movement of the ring when knob 88 is rotated or 
pressed in. A rotatable camming mechanism is adjacent 
ring 128 and comprises a first cam portion 132 and a 
second cam portion 134. As shown in Fig. 17, cam 134 
includes notches therein which receive corresponding 
ribs 85 of outer sleeve 81 for rotation with sleeve 81. 
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However, the internal notches of cams 132 and 134 per- 
mit ribs 85 to slide axially therein so that cams 132 and 
134 remain stationary upon axial movement of outer 
dosage sleeve with respect to injector housing 68. 
[0026] Referring again to Fig. 17, there are shown ribs s 
79 of driving sleeve 78 secured within respective inter- 
nal notches of outer sleeve 81. Preferably, ribs 79 are 
secured therein by a friction fit, thereby causing outer 
sleeve 81 to be movable with driving sleeve 78. both axi- 
ally and rotatably. Referring to Fig. 8, knob 88 is rotate- io 
ble in the clockwise direction as Indicated by arrow 140. 
Rotation of knob 88 in this direction causes both outer 
sleeve 81 and driving sleeve 78 to rotate therewith. 
Rotation of driving sleeve 78 causes the threads of dis- 
tal end 80 to engage threads 74 of rod 72. thereby caus- is 
ing the distal end of rod 72 to move axially fonivard out 
of injector housing 68, as indicated by direction arrow 
1 42 of Rg. 8. Rod 72 then engages a plastic rod tip 144 
within Inner cartridge 28 of cartridge assembly 24, 
which In turn engages plunger 56 and moves it fooA^rd 20 
in inner cartridge 28. The dosage of drug to be Injected 
is determined by the axial position of plunger 56 within 
cartridge 28. As plunger 56 is moved fooA/ard within 
inner cartridge 28, the dosage injected is increased. 
[0027] Refening again to Figs. 3 and 4, a clutch mech- 
anism 150 is provided for preventing movement of knob 
88 in a counterclockwise locking direction. Clutch 150 
comprises a movable piece 152 and an axially movable 
locking seat 168 disposed within stationary piece 154. 
Movable piece 152 is generally cylindrical in shape and 
includes a distal end having a plurality of inclined teeth 
156 formed about the circumference thereof, as shown 
in Rg, 7. Each tooth 156 indudes a conesponding 
groove 158 adjacent a stop surface 160. The opposite 
(proximal) end of movable piece 152 includes a drcum- 
ferential groove 162 therein, whk;h defines a lip 164. as 
shown in Rgs. 3 and 4. A spring 165 is disposed in mov- 
able piece 152 to bias piece 152 in a proximal direction. 
As best shown in Rg. 16. movable piece 152 indudes a 
plurality of circumferentially spaced internal grooves 
which receive ribs 75 of enlarged diameter portion 73 of 
sleeve 78. Thus, movable piece 152 is movable with 
sleeve 78 both axially and rotatably 
[0028] Stationary piece 1 54 Is also generally cylindri- 
cal in shape and comprises a distal end 166 having an 
opening therein for receiving sleeve portion 34 of car- 
tridge barrel 26. As shown in Figs. 3 and 4, axially mov- 
able locking seat 168 is disposed within stationary piece 
154 and comprises a plurality of prongs terminating in 
ends or pawls 172. As shown in Figs. 6 and 7. pawls 
172 are extendable through openings 174 in the proxi- 
mal end of stationary piece 154. Pawls 172 are gener- 
ally L-shaped and comprise an extending dog 176 and 
a base 178. Seat 168 is biased in a retracted position 
within the cylindrical body of stationary piece 154 by a 
spring 180. as shown in Rg. 5. Thus, before cartridge 
24 Is attached to injector 22, there Is no engagement 
between seat 168 and movable piece 152. This permits 



knob 88 to be rotated in the counterdockwise direction, 
as shown by arrow 1 82. 

[0029] Upon threading cartridge 24 onto injector 22. 
as shown in Rgs. 3 and 4, sleeve portion 34 of cartridge 
barrel 26 engages seat 168 overcoming the bias of 
spring 180 to force seat 168 toward movable piece 152. 
This forces pawls 172 out of openings 174 and into 
engagement with the proximal end of movable piece 
152. Because pawls 172 extend through openings 174. 
seat 168 is prevented from rotating. Referring to Rg. 7, 
each dog 176 is disposed in a corresponding groove 
1 58, forming a ratchet engagement that pennits rotation 
of movable piece 152 in tiie clockwise direction but pre- 
vents rotation in tiie counterclockwise direction due to 
the engagement of stop surface 160 with dog 1 76. Upon 
dockwise rotatfon of piece 152. the indlned surface of 
each tootii 156 sikies along respective pawl 172 until 
groove 158 of the tooth 156 slides over and receives 
respective dog 176 of the pawl. This engagement 
results in the characteristic "didC sound upon dialing up 
the desired dosage. 

[0030] Referring yet again to Rgs. 3 and 4. there is 
shown a dutch deactuating mechanism 200 for permit- 
ting knob 88 to be rotated in a counterdockwise direc- 
tion while cartridge 24 is attached to injector 22. 
Mechanism 200 comprises a main body portion 202 
having an outer user-engaging surface or button 204 
and a downwardly extending pin 206. Body 202 is dis- 
posed in an opening 208 formed in the distal end of LCD 
housing 1 06 and is biased by a spring 21 0 in an outward 
position. Pin 206 extends through an opening in ii^ector 
housing 68 and is disposed within groove 162 of mova- 
ble piece 152. 

[0031] Upon depressing t>utton 204, as shown by 
arrow 212 in Rg. 9. body 202 is forced in a proximal 
direction against the bias of spring 210. Accordingly, pin 
206 is forced against lip 164 of movable piece 152 
tiier^y forcing movable piece 152 away from seat 168. 
as shown in Rg. 9. Once movat^le piece 152 is disen- 
gaged from seat 168, knob 88 may t>e turned in the 
counterclockwise direction as shown by arrow 214. This 
causes rod 72 to retract toward injector 22. as shown by 
arrow 216. 

[0032] In operation, LCD contact 120 functions to 
actuate and deactuate the LCD assembly Referring to 
Rg. 4, dosage knob 90 is in its engaged position, which 
causes ring 128 to rest within groove 96 of sleeve 81. 
Rod 126 is not forced against contact 120. resulting in 
the LCD being in its "ofT position. In addition, ring 128 
forms an Interference fit with groove 96 to overcome ttie 
bias of spring 165. which biases dosage knob 88 in its 
extended position. 

[0033] Upon depressing reset button 130. ring 128 is 
forced upwardly and out of groove 96, thereby permit- 
ting spring 165 to move sleeve 94 and knob 88 into its 
extended position shown in Rg. 3. At this point, ring 128 
rests upon a longitudinal rib 85 of outer sleeve 81 . which 
exerts a force on rod/strip 1 26 suff toient to overcome the 
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bias of the small spring force. Rod 126. in turn, exerts a 
force on contact 118. which actuates the LCD. 
[0034] Referring now to Rgs. 10-13, there is shown a 
cam configuration of an exenrplary emisodiment. How- 
ever, other cam configurations are possible. In Rg. 10, 5 
the LCD is in its 'off" position with ring 128 being 
retained within groove 96. Each cam surface 132 and 
134 is circular in cross section and comprises a raised 
surface over about half its circumference and a lowered 
surface over the remaining half. However, the raised io 
and lowered surfaces of each cam are offset (e.g. 90""} 
with respect to one another resulting in different com- 
bined geometric configurations throughout their circum- 
ferences. 

[0035] Referring to Rg. 10. both cams 132 and 134 is 
are shown with their reduced surfaces adjacent rods 
124 and 122, respectively. As a result, neither rod 
depresses its respective contact. In Rg. 11, the LCD 
display has been actuated, and dosage knob 88 has 
been turned a quarter turn. As a resutt of the rotation, a 20 
new cam configuration Is achieved, wherein cam 134 is 
raised, and cam 132 is lowered. Consequentiy. contact 
116 is engaged, while contact 118 remains nonen- 
gaged. This different contact configuration causes the 
number shown in LCD window 108 to be incremented 2S 
by one. As knob 88 is turned another quarter turn, yet 
anotiier cam configuration of Rg. 12 is shown, wherein 
the raised surfaces of both cams 132 and 134 are in 
engagement with contacts 118, 116. respectively 
Again, ttiis new contact configuration causes the 30 
number shown in LCD window 108 to be Incremented 
by one. Rnally. as shown in Rg. 13. knob 88 is turned 
yet another quarter turn, resulting in a lowered cam sur- 
face 134 and a raised cam surface 132. As a result, con- 
tact 116 is not depressed, white contact 118 is ss 
depressed. This new contact configuration causes the 
number shown in the LCD window 108 to be Incre- 
mented yet again. 

[0036] As shall be discussed hereinafter, the present 
invention provides a mechanism tiiat permits knob 88 to 40 
be turned in an opposite direction while the cartridge is 
attached to the injector. If knob 88 is turned back on 
quarter turn from its position of Rg. 13 to its position of 
Rg. 12, the contact configuration is altered from only 
contact 1 1 8 being depressed to both contacts 1 1 6, 1 1 8 4S 
being depressed. This change is sensed by the IC cir- 
cuit to cause the number appearing in window 108 to be 
deincremented by one. It is understood that a variety of 
possible geometric variations are possible to achieve 
the desired results, and that the particular cam conf igu- so 
ration shown In Rgs. 10-13 is only one possible 
arrangement. 

[0037] As dosage knob 88 is rotated clockwise, rod 72 
is moved toward cartrklge 24 to measure a desired dos- 
age to be injected, as described prevk>usly. In the event ss 
that ttie user inadvertently turns knob 92 too far in the 
clockwise direction, e.g. ten increments instead of eight, 
as Indicated by the LCD display, it will be necessary to 



dial back the dosage, e.g. two inaements. In order to do 
tills, button 204 is depressed as shown in Rg. 9. thereby 
disengaging tiie clutch mechanism, and knob 88 is 
turned back in the counterclockwise direction the 
desired number of increments (e.g., two) as wouM be 
indicated on the LCD display Button 204 must remain 
pressed while knob 88 is moved in tiie counterclockwise 
direction. Once the desired dosage has been set. button 
204 is released, tiiereby reengaging the clutch mecha- 
nism. Then, knob 88 is pressed to Its position shown in 
Rg. 4 in order to iriject the proper dosage of drug into 
the patient. 

[0038] Aitiiough a particular type of clutch mechanism 
has been shown, cmy type of coupling device may be 
employed in order to prevent counterclockwise move- 
ment of knob 88 while the cartridge is attached to tiie 
injector. Likewise, any clutch deactivating mechanism 
may be utilized to permit the dosage knob to be dialed 
back upon an overdial situation while the cartridge 
remains attached to the injector. 
[0039] It will be appreciated that tiie foregoing Is pre- 
sented by way of illustration only, and not by way of any 
limitation, and that various alternatives and modifica- 
tions may be made to the illustrated enrtodiment with- 
out departing from tiie scope of the Invention. 

Claims 

1. A medication dispensing device (20) comprising a 
cartridge (28) for containing and sealing an Injecta- 
ble product therein, said cartridge including a 
plunger (56) therein, and injector means attached 
to said cartridge for delivering a desired dosage of 
product into a patient, said injector means including 
kriob means (88) for engagement by a user and a 
rod (72) coupled to said knob means for axially 
advancing into said cartrkige upon rotation of said 
knob means in a first direction, and clutch means in 
engagement with said rod for restricting rotation of 
said rod In a second and opposite direction charac- 
terized in that said dispensing device further com- 
prises a clutch disengaging means for selectively 
disengaging said clutch means thereby permitting 
manual rotation of said knob means In said second 
direction while said cartridge is attached to said 
injector means to cause said rod to move axially 
toward said injector means without delivering any of 
tiie injectable product from saki cartridge. 

2. The devtoe of Claim 1 characterized in that saki 
clutch means is in the form of a rachet device (150). 

3. The device of Claim 1 or Claim 2 characterized in 
tiiat said injector means comprises a housing (68). 
a drive mechanism disposed in said housing and 
including a dosage sleeve (78, 81) having the knob 
(88) at the proximal end tiiereof and the rod is cou- 
pled to said sleeve such ttiat upon rotation of saki 
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knob said rod is axially advanceable into said car- 
tridge for engaging and axially advancing said 
plunger wrthin said cartridge. 

4. The device of Claim 3 characterized In that said s 
clutch means comprises a rotatable piece (152) 
that is secured to said dosage sleeve for rotation 
therewith and a locking seat (168) in engagement 
with said rotatable piece and being configured to 
restrict rotation of said rotatable piece, and hence 
said dosage knob» to a first direction only, and said 
clutch disengaging means selectively disengages 
said locking seat from said rotatable piece. 

5. The device of Claim 4 characterized in that said 
rotatable piece includes a grooved surface (162) 
therein defining an adjacent lip (164), and said 
clutch disengaging means comprises a pin (206) 
disposed in said grooved surface in such a manner 
that axial movement of said pin causes said pin to 
engage said lip, thereby causing axial movement of 
said rotatable piece away from said locking seat. 

6. The device of Claim 5 characterized in that said 
clutch disengaging means includes a user actuated 
element (204) that is connected to said clutch 
means to disengage said seat and rotatable piece 
when said element is actuated. 

7. The device of Claim 6. including means for disen- 
gaging said clutch means when the cartridge is 
removed from said injector. 

8. The device of any one of Clainrs 1 through 7, 
including a display means (70) operatively coupled 
to said knob tor providing a visual dosage indication 
that increments and deaements as said knob 
rotates respectively in the first and second direc- 
tions. 

9. The device of Claim 8. wherein the display means 
comprising an LCD housing (106). secured to said 
injector housing, which contains an LCD assembly 
therein including an integrated circuit (112). a con- 
tact tor periodically inputting a signal to the circuit 
(1 16. 1 18. 120) and a display window (108) for pro- 
viding a visual display of the output delivered by the 
circuit, wherein the contact is configured to be peri- 
odically engaged by said dosage knob to cause a 
dosage indicia to appear in the display window. 

PatentansprOche 

1. Arzneimittel-Abgabevorrichtung (20). enthaltend 
einen Behditer (28) zum Aufnehmen und Einschiie- 
Ben eines injiziert)aren Erzeugnisses, wobel der 
Behditer einen Kolben (56) enthdit, und eine Injekti- 
onseinrichtung. die am Behditer angebracht ist um 



eine gewQnschte Dosis des Erzeugnisses einem 
Patienten zu verabreichen, wobel die Injektionsein- 
richtung eine Knopfeinrichtung (88). die vom 
Anwender bedient wird. und einen Stab (72) ent- 
hdlt, der mit der Knopfeinrichtung verbunden ist. um 
sich axial in den Behditer vorzuschleben. wenn die 
Knopfeinrichtung in ^ne erste RIchtung gedreht 
wird. und eine Kupplungseinrichtung in Eingriff mit 
dem Stab zum Einschrdnken der Drehung des Sta- 
bes auf ane zweite entgegengesetzte Richtung. 
und dadurch gekennzeichnet, daB die Abgabevor- 
richtung weiterhin enthdlt: eine Kupplungs-LOseein- 
richtung zum wahlweisen LOsen der 
Kupplungseinrichtung, wodurch eine manuelle Dre- 
hung der Knopfeinrichtung in die zweite Richtung 
zugelassen wird, wdhrend der Behditer an der 
Injektionseinrichtung angebracht ist, um zu bewir- 
ken, daB sich der Stab axial zur Injektionseinrich- 
tung bewegt ohne etwas von dem injiziert>aren 
Erzeugnisses aus dem Behditer abzugeben. 

2. Vorrichtung nach Anspruch 1, dadurch gekenn- 
zeichnet, daB die Kupplungseinrichtung in Gestalt 
einer Rastenvorrichtung (150) ausgebildet ist. 

3. Vorrichtung nach Anspruch 1 oder 2, dadurch 
gekennzeichnet. daB die Injektionseinrichtung ent- 
hdlt: ein Gehduse (68). einen Antriebsmechanis- 
mus, der sich im Gehduse befindet und eine 
DosierhOlse (78, 81) enthdlt. wobel der Knopf (88) 
am ndchstgelegenen Ende derselben angebracht 
ist und der Knopf mit der HQlse derart gekoppelt ist, 
daB bei Drehung des Knopfes der Stab axial in den 
Behditer vorgeschoben werden kann, um mit dem 
Kolben In Eingriff zu stehen und diesen inneitialb 
des Behditers axial nach vorne zu schieben. 

4. Vorrichtung nach Anspruch 3. dadurch gekenn- 
zeichnet, daB die Kupplungseinrichtung ein dreh- 
bares Tell (152), das an der DosieriiQIse befestigt 
ist, um sich mit dieser zu drehen, und eine Verrie- 
gelungsaufnahme (168) enthdlt, die mit dem dreh- 
baren Tail in Eingriff steht und derart ausgebildet 
ist, daB sie eine Drehung des drehbaren Tells und 
somit des Dosier knopfes in nur eine erste Richtung 
begrenzt, und die Kupplungs-LOseeinrichtung 
wahlweise die Ven'iegelungsaufnahme von dem 
drehbaren Tell lOst. 

5. Varichtung nach Anspruch 4. dadurch gekenn- 
zeichnet, daB das drehbare Tell eine Rillenoberfld- 
che (162) enthdlt, die einen benachbarten 
Vorsprung (164) definiert, und die Kupplungs-LOse- 
einrichtung einen Stift (206) enthdlt der in der Ril- 
lenoberf Idche derart angeordnet ist. daB die axiale 
Bewegung des Stiftes einen Eingriff des Stiftes in 
den Vorsprung bewirkt, wodurch eine axiale Bewe- 
gung des drehbaren Tells weg von der Verriege- 
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lungsaufnahme verursacht wird. 

6. Vorrichtung nach Anspruch 5. dadurch gekenn- 
zeichnet. daB die Kupplungs*LOseeinrichtung ein 
vom Anwender betatigtes Element (204) enthait, s 
das mit der Kupptungseiniichtung verbunden ist, 
um die Aufnahme und das drehbare Teil zu tren- 
nen. wenn das Element betatigt wird. 

7. Vonrichtung nach Anspruch 6, enthaltend eine Ein- io 
richtung zum LOsen der Kupplungseinrichtung, 
wenn der Behaiter von der Injektionseinrichtung 
entferntwird. 

8. Vbnrichtung nach einem der AnsprQche 1 bis 7, ent- is 
haltend eIne Anzelgeelnrichtung (70), die wirkungs- 
mdBig rrix dem Knopf vertxinden ist. um eine 
sichtbare Dosisanzeige zu erzeugen, die aufwdrts 
Oder abwdrts zdhtt. wenn der Knopf in die erste und 
zweite Richtung gedreht wird. 20 

9. Vorrichtung nach Anspruch 8, wobei die Anzeige- 
einrichtung enthdlt: ein LCD-Gehduse (106), ange- 
bracht am Injektionseinrichtungs-Gehause, das 
eine LCD-Anordnung mit einer integrierten Schal- 2S 
tung (1 12) enthait einen Kbntakt zum periodischen 
Eingeben eines Signals in die Schaltung (1 16, 1 18, 
120) und ein Anzeigefenster (108) zum Erzeugen 
einer sichtbaren Anzeige, der von der Schaltung 
abgegebenen Ausgabe. wobei der Kbntakt derart so 
beschaffen ist. daB er periodisch durch den Dosier- 
knopf in Eingriff get)racht wird, um zu bewirken, 
daB eine Dosisanzeige im Anzeigefenster 
erscheint 

35 

Revendications 

1 . Dispositf de distribution de m^icament (20) com- 
prenant une cartouche (28) destin^e k contenir et k 
renfermer de manidre ^tanche un produit injecta- 40 
ble. ladfte cartouche englobant un piston-piongeur 
(56) et un rTK>yen dirijectton fix6 a ladite cartouche 
pour distribuer une posologie d^r§e de produit k 
un patient, ledit moyen d'injection englobant un 
moyen de bouton (88) sur lequel doit pousser un 45 
utilisateur et une tige (72) coupl^e audit moyen de 
bouton. destin^e k avancer en direction axlale dans 
ladite cartouche lors de la rotation dudit moyen de 
bouton dans une premiere direction, et un moyen 
d'embrayage en engr^nement avec ladite tige pour so 
restreindre la rotatton de ladite tige dans une 
seconde direction oppbs^e. caract6rls6 en ce que 
ledit dispositif de distribution comprend en outre un 
moyen de d^brayage pour d^sengrener de manidre 
selective ledit moyen d'embrayage pour permettre ss 
une rotation manuelle dudit moyen de bouton dans 
ladite seconde direction tandis que ladite cartouche 
est fix6e audit moyen dinjection dans le but de 



d^placer ladite tige en direction axiale vers ledit 
moyen d'injection sans distribuer une quetoonque 
quantity du produit injectable k partir de ladite car- 
touche. 

2. Dispositif selon la revendication 1, caract6ris6 en 
ce que ledit moyen d'embrayage se prteente sous 
la forme d'un dispositif d*enclk)uetage (150). 

3. Dispositif selon la revendication 1 ou 2. caract6ris6 
en ce que ledit mqyen d'injection oomprend un 
logement (68). un m6canisme d'entratnement dis- 
pose dans ledit log^ent et englobant un manchon 
de posologie (78, 81) k I'extr^mit^ proximaleduquel 
est dispose le bouton (88). la tige dtant coupl6e 
audit manchon de telle sorte que, lors de la rotation 
dudit bouton, ladite tige est k mSme de s'avancer 
en direction axiale dans ladite cartouche pour 
entrer en contact avec ledit piston-plongeur et le 
faire avancer en direction axiale k Tint^rieur de 
ladite cartouche. 

4. Dispositif selon la revendication 3, caract6ris6 en 
ce que ledit moyen d'embrayage comprend une 
pi^ rotative (152) qui est i'lxke audit manchon de 
posologie k des fins de rotation avec ce dernier et 
un si^ge de verrouillage (168) en contact avec 
ladite pi^e rotative et configure pour restreindre la 
rotation de ladite plkce rotative, et par consequent 
dudit bouton de posologie k une premiere direction 
uniquement, ledit moyen de ddsembrayage 6car- 
tant de manidre selective ledit sidge de ven'ouillage 
de ladite pikoe rotative. 

5. Dispositif selon la revendication 4, caract6ris6 en 
ce que ladite pitee rotative englobe une surface rai- 
nur6e (162) dans laquelle est ddfinie une Idvre 
adjacente (164), et ledit moyen de d6sembrayage 
comprenant un ergot (206) dispose dans ladite sur- 
face rainur^e de telle sorte que le rrwuvement axial 
dudit ergot fait en sorte que ledit ergot s'6carte de 
ladite I6vre. en imprinf)ant ainsi un mouvement axial 
k ladite pikce rotative si bieri qu'elle 8'6carte dudit 
si^e de verrouillage. 

6. Dispositif selon la revendication 5, carBCt6ris6 en 
ce que ledit moyen de ddbrayage engtobe un 616- 
ment (204) actionn6 par un utilisateur, qui est reli6 
audit moyen d'embrayage pour d^gager ledit si^ge 
de ladite pi^ce rotative lorsque ledit 616ment est 
actionnd. 

7. Dispositif selon la revendication 6. englobant un 
moyen pour d6sengrener ledit moyen d'embrayage 
lorsque la cartouche est retiree dudit injecteur. 

8. Dispositif selon Tune queloonque des revendica- 
tions 1 k 7, englobant un moyen d'affichage (70) 
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coupl6 en entratnement audit bouton pour fournir 
une indication de posologie visueile qui subit une 
incr^entation et une decrementation lorsque ledrt 
bouton effectue des rotations respectivement dans 
les premiere et seconde directions. $ 

9. Dispositif selon la revendication 8. dans lequel le 
nioyen d'affichage comprend un logement (106) 
pour un affichage k cristaux liquides. fixe audit 
logement d'injecteur, qui contient un assemblage io 
d*affichage k cristaux llquldes englobant un circuit 
integre (112), un contact pour entrer de maniere 
periodique un signal dans le drcuit (1 16, 1 18. 120) 
et une fenetre d'affichage (1 08) pour fournir un affi- 
chage visuel de la sortie emise par le circuit, dans is 
lequel le contact est configure pour entrer en con- 
tact de maniere periodique avec ledit bouton de 
posologie dans le but de declencher Tapparition de . 
reperes de posologie dans la fendtre d'affichage. 
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